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With most recent estimates giving an incidence rate of 1 in 68 children in the United 
States [1], the autism spectrum disorder (ASD) is a growing public health crisis. 
 
Many of these children struggle to make eye contact, recognize facial expressions, 
and engage in social interactions [2]. Today’s standard for treatment of the core 
autism-related deficits focuses on a form of behavior training known as Applied 
Behavioral Analysis. To address perceived deficits in expression recognition, ABA 
approaches routinely involve the use of prompts such as flash cards for repetitive 
emotion recognition training via memorization [3]. These techniques must be 
administered by trained practitioners and often at clinical centers that are far 
outnumbered by and out of reach from the many children and families in need of 
attention. Waitlists for access are up to 18 months long, and this wait may lead to 
children regressing down a path of isolation that worsens their long-term prognosis 
[5]. There is an urgent need to innovate new methods of care delivery that can 
appropriately empower caregivers of children at risk or with a diagnosis of autism, 
and that capitalize on mobile tools and wearable devices for use outside of clinical 
settings. 
 
The Autism Glass Project at Stanford University represents an attempt at such an 
innovation, using technology that need not be guided by a trained practitioner in 
order to create a learning experience within the natural contexts of expression 
recognition. We have developed an artificial intelligence tool [7,8,9,10] for 
automatic facial expression recognition that runs on smart glasses and delivers 
instantaneous social cues to people with autism. The computer vision system 
leverages the glasses’ outward facing camera to read a person’s facial expressions 
by passing video data to an Android native app for immediate machine learning-
based emotion classification. The system then gives the child wearer real-time social 
cues and records social responses, allowing, for instance, the measurement of 
incidence of face-to-face (if not eye) contact. Through a dedicated app, caregivers 
can then review and discuss auto-curated videos of social interaction recorded 
throughout the day. The app highlights moments in which expressive events 
occurred, allowing, for instance, a mother to navigate to and review with a child an 
incident in which she had gotten angry earlier in the day. This brings therapy out of 
the clinician's office and into the homes of families, enabling caregivers to deliver 
therapy that generalizes learned skills into everyday life in a scalable fashion. 
 
The device serves dually as a therapeutic tool and as a system of data capture, giving 
social interaction data that we hope will allow us to better understand the disorder. 
Imagine diagnosis, or at least triage, that uses an automated analysis of a short video 
recording of the child’s interactions. Quantifying social interaction (e.g. “What 
percentage of the time that the mother is speaking is the child looking in her 
direction?”) will hopefully move us closer to such a standard. This continuous 
quantification of social interaction also opens the door for us to be able to 
automatically, continuously track patients’ progress. Through, for example, head 
pose habits or the ability to recognize facial expressions reliably in games, care 
providers will be able to keep tabs on patients without their visit to a care facility. 
This will allow us to see if the intervention is working quickly – actually quantifying 
what today’s qualitative questionnaire diagnostic tools are getting at – and adjust 
treatment if necessary. 
 
We intend the device to be a learning tool, not a prosthesis – patients are not 
expected to need to wear the device indefinitely, but rather to gain skills in 
recognizing expressions without any help. This relates to a number of difficult 
human-computer interaction questions. How do we give feedback to users in a way 
that allows them to naturally associate the face with the expression, rather than rely 
on the device? How should the system give cues in a way that is minimally obtrusive 
both parties in the conversation? How can we make conversation in the presence of 
this device natural? 
 
In-lab pilot data [6] from 43 children, 23 with autism and 20 typically-developing, 
shows that children will wear such a device and can use such feedback in order to 
interpret facial expression stimuli. Following this in-lab exploratory work, we 
launched a design study with 28 families impacted by Autism, allowing them to take 
the devices home and use them on a daily basis over a period of weeks. This enabled 
us to refine design choices and develop a behavioral program that puts therapy in 
the hands of caregivers, either within the family unit or as an augmentation to 
existing ABA therapy. We tracked progress with gold-standard outcome measures 
and the continuously gathered device data. Along with observations of parents and 
teachers – often blind to treatment – this data suggests that the therapy delivered by 
our system has potential for dramatic improvement that is more generalized to 
daily life on a quicker scale than ABA therapy. The study produced over 8,000 
minutes of social video and sensor data that we hope will shed further light on 
Autism as a disorder itself through a fine-grained analysis of the diverse behavioral 
patterns of autism. 
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Autism Glass system for at home therapy The prototype consists of Google Glasses 
paired with a phone, with app displayed above. The device tracks faces and recognizes 
facial expressions, delivering social cues to the wearer. Video data is recorded and 
securely centralized.  
